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1 $(1/f)$ : $Ts=2\pi a^{2}/\Gamma$
: $T_{4}=a^{2}/(4\nu)\sim t_{0}+t$
: $T_{5}=R^{2}/(4\nu)$
$\lambda$ $<<1$ $T_{1}>T_{2}=O(\lambda T_{1})>T_{\}=O(\lambda^{2}T_{1})$
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2.
$A(x,$ $y,$ $z$ ,




$\omega(x,t),$ $A(x_{1}t)arrow 0$ as $xarrow\infty$
$\rho$ $=1$
$= \int x_{i}\omega_{j}dV$, $T_{ijh}= \int:jh$ , $\tau_{iju=}\int:jh\ell$
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$p_{:}=1/2\epsilon:jhR_{jh}$ , $L:=\tau_{:_{ll}}$
$T_{12\}+T_{2 1}+T_{S12}=0$ , $\epsilon:j\iota T_{ijh}=0$ , $T_{111}=T_{222}=\tau_{sss}=0$ , $\tau_{:ij}=-2T_{jii}$ ,
$T_{1111}=T_{2222}=T_{S\}=0$ , $\epsilon_{jh1}T_{mjh1}=0$ , etc.
$K=-F_{aa}$ , $F_{ab}= \int(v_{a}v_{b}-\frac{1}{2}v^{2}\delta_{ab})d$
3.
(Lighthill , 1952)







$p^{(w)}( x,t)=-\rho 0\frac{\dot{P}_{0}(t,)}{\prime}-\rho 0\theta_{i}\frac{\dot{Q}:(t,)}{\prime}-\rho 0\theta_{j}\theta_{i}\frac{\dot{Q}:j(t,)}{\prime}-\rho_{0}\theta_{h}\theta_{j}\theta:\frac{\dot{Q}:jh(t,)}{r}-\cdots$
$t$, $t,$ $=t-r/c$ $Q$
$Q_{i}= \frac{1}{8\pi}\epsilon_{ijh}R_{jh}$ , $Q_{ij}=- \frac{1}{12\pi}\epsilon_{ipq}T_{jpq}$ , $Q$ $= \frac{1}{ 2\pi}\epsilon_{ipq}T_{jhpq}$ ,
$P_{0}$ $K$
$P_{0}=- \frac{5-gamma}{12\pi}$
$\gamma(=7/5$ $)$ $\dot{P},\dot{Q}$ $P_{t}Q$
’ $t,,$ $1/$’
$p^{(F)}( x_{2}t)=-\frac{\rho 0}{\prime}\dot{P}_{0}(t_{f})-\frac{\rho_{0}}{c_{0’}^{2}}Q^{(S)}:j(t_{t})\frac{x_{i}x_{j}}{r^{2}}+\frac{\rho 0}{c_{0’}^{\}}Q!_{jh}^{S)}(t_{f})\frac{x_{i}x_{j^{l}h}}{r^{\}}-\cdots$
$Q^{(}$ $Q$
$90^{o}$ $=$ 1





$P_{2}^{0}( \cos\theta)=\frac{1}{2}(cos^{2}\theta-1)$ , $Pi(\cos\theta)=sin^{2}\theta$ ,
$P_{\}^{0}( \cos\theta)=\frac{1}{2}t$Scos$s_{\theta-cos\theta)}$ , $P_{\}^{2}(\cos\theta)=15(\cos\theta-\cos^{\}\theta)$
$P_{2}^{0},$ $P_{2}^{2}$ $P_{S}^{0},P_{S}^{2}$
$A_{0}= \frac{\rho_{0}}{15\pi c_{0}^{2}r_{ob_{l}}}\check{K},$ $A_{1}=- \frac{\rho_{0}}{c_{0}^{2}r_{ob\iota}}Q_{S\}^{(S)},$ $A_{2}= \frac{\rho_{0}}{6c_{0}^{2}r_{ob\iota}}[Q_{11}^{t}-Q_{22}^{(}]$ ,
$B_{1}= \frac{\rho 0}{c_{0}^{2}r_{ob\iota}}[Q_{\ S}^{(4)}-\frac{1}{5}Q_{Shk}^{(4)}],$ $B_{1}= \frac{\rho_{0}}{ 0c_{0}^{2}r_{ob_{l}}}[Q_{S11}^{(4)}-Q_{S22}^{(4)}+2(Q_{11\}^{(4)}-Q_{22\}^{(4)})]$ .
$Q^{(S)}$ $Q$ –$=$ $Q^{(4)}$ $Q$
$A_{0}=- \frac{\rho_{0}}{15\pi c_{0}^{2}r_{ob}}F^{(2)}$
$A=-\frac{\rho 0}{12\pi c_{0’\circ b\iota}^{2}}[F_{11}+F_{22}-2F_{S\}]^{(2)}$ ,
$A,$ $= \frac{\rho_{0}}{24\pi c_{0}r_{ob\iota}}[F_{11}$ - $,]^{(2)}$ ,
$B_{1}= \frac{4\rho_{0}}{160\pi c_{0}^{2}r_{ob\iota}}[-2G_{S11}-2G_{ 22}+2G_{S S}-G_{11\}-G_{22S}]^{(S)}$,
$B_{2}= \frac{2\rho_{0}}{480\pi c_{0}^{2}r_{ob\ell}}[2G_{ 11}-2G_{S22}+G_{11\}-G_{22S}]^{(S)}$ .
$\ovalbox{\tt\small REJECT} j=\int y_{i}N_{j}dV$ $= \int(v_{i}vj-\frac{1}{2}v’\delta:j)dV$
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$F_{ij}=F_{ji}$ , ( $p_{:j}=0,$ $i\neq j$ : oblique collision).























A : $(X, Y, Z)=(0.0,6.5,6.5)$






A : $(X,Y,Z)=(O.O, 10.0,10.0)$







($x_{t}y$ ) : $- 175$ to 17.5




: $\Gamma\Delta t/(2\pi a_{0}\Delta\approx)=0.286$
A ( ) : 1$ $\cross$ 1$
A :$
4. 2
($x_{t}y$ ) : $- 245$ to 245
( $z$ ) : $- 175$ to $1.5
:141 $\cross 141\cross 141$
: $\Delta$x $=$ O.$5
: $\Delta t=0.02$
: $\Gamma\Delta t/(2\pi a_{0}\Delta ae)=0.572$








: case Icase II Takaoka EXP.(Kambe&Minota)
$R_{0}$ : 50 10.0
$a_{0}$ : 10 1.0.
$a_{2}(t=2)$ :. 134 134
$\Gamma$ : $62.8(20\pi)$ 628
$U_{0}$ :313 191
$\nu$ :010 0.10










$\lambda_{0}=a_{0}/R_{0}[a_{2}/R_{0}]$ : $0.2[0.27]$ $0.1[0.1$ $0.4[0.71]$
$=Ro/U0$ :160 523 042 0. $172ms$
$T_{1}^{*}=R_{0}^{2}/\kappa$ :2.5 10.0 0504
$T_{2}=a_{0}/U_{0}[a_{2}/U_{0}]$ : $0$ $19[0427] $0524[0702]$ $0.17[0.$
$=a_{0}^{2}/\kappa[a_{2}^{2}/\kappa]$ :0.10 [.18] 0.10[.18] 0.0841[.251]
$T_{4}=a_{0}^{2}/(4\nu)[a_{2}^{2}/(4\nu)]$ : $2.5[4.5]$ $2.5[4.5]$ 1 $[$$ $]$








2 $1(\lambda=0.2)$ , $ $2(\lambda=0.1)$ $=$ (
40%) $A_{1}$ $0$
2 $=$
$A_{0},$ $A_{1},$ $A_{2}$ $B_{1},$ $B_{2}$ 1 4
2 5 $t<1$
L $T$







: case I case II Takaoka EXP.(Kambe&Minota)
$L^{5}T^{-4}$ : 476. 1$$. 0918 $2610m^{5}/s^{4}$
$L^{6}T^{-\}$ : 1491 254 0438 $71 00m^{6}/s^{\}$
$A_{0},\tilde{A}_{1},\tilde{A}_{2}$ $\tilde{B}_{1},\tilde{B}_{2}$ 6
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2 $\lambda$ $=0.2$ ( 40%)
$. $\lambda$ $=0.1$ ( 40%)
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$(\tilde{t}=tU/R0$ , $\lambda$ $=0.1)$
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4. 4./ } $.ii$ 51 $S$ 3. 5./ 3. $W$
$r(ms)$
FIG. 7. Observed amplitudes of five dominant wave modes
of Eq. (29) plotted against the time $t$ (ms) with the origin
flxed by the shock signal. The left and right ordinates denote
the pressure scale in the unit Pa and the dimensionless scale,
respectively. The upper time scale is dimensionless with the
oiigin at the time $b$ . The marked times are $(a, b)=(5.031$ ,
5.178) $ms$ and $(\alpha, \beta)=(5.124$ , 5.223 $)$ ms.
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